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(54) DEODORANT AND ANTIMICROBIAL WATER ABSORBENT, PROCESS FOR THE 
PRODUCTION THEREOF AND ABSORBENT ARTICLES 

(57) A deodorant and antibacterial water-absorbing 
agent comprising a water-absorbent resin (A), a com- 
pound (B) having an antibacterial function with respect 
to ammonia-producing bacteria, and an agent (C) hav- 
ing a neutralization ability or neutralization and adsorp- 
tion abilities with respect to ammonia, wherein (A) and 
(B) are mixed and/or bonded; processes for producing 
the water-absorbing agent; and absorbent articles hav- 
ing an absorption layer in which the water- absorbing 
agent is held by a support comprising a fibrous material. 
The water-absorbing agent of the present invention Is 
excellent in deodorant and antibacterial functions as 
well as in absorption capacities, which is essential for a 
water-absorbing agent, and powder handling properties 
(powder flowability, hygroscopic blocking resistance). 
Absorbent articles using this water-absorbing agent 
absorb liquids such as urine, blood, body fluids and the 
like, and display deodorant and antibacterial effects. 
The absorbent articles are useful in applications such 
as disposable diapers for adults and infants, inconti- 
nence pads, sanitary napkins, panty liners, mother's 
milk pads, parturition mats, underpads for medical treat- 
ment, and the like. 
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Description 

TECHNICAL FIELD 

5 [0001] The present invention relates to a water-absorbing agent, a process for producing the same, and absorbent 
articles. Particularly, the present invention relates to a water-absorbing agent having deodorant and antibacterial prop- 
erties, which comprises a water- absorbent resin, a compound having an antibacterial function with respect to ammonia- 
producing bacteria and an agent having a neutralization ability or neutralization and adsorption abilities with respect to 
ammonia; a process for producing the water-absorbing agent; and absorbent articles using the water-absorbing agent, 

10 which absorb liquids that generate offensive odors by putrefaction, particularly urine, blood, body fluids and the like. 

BACKGROUND ART 

[0002] Water-absorbent resins are used in various applications, for example, absorbent articles such as disposable 

15 diapers, incontinence pads, sanitary napkins, mother's milk pads and the like, pet sheets, animal litter, excretion treating 
agents, waste blood gelling agents, drip absorbing agents, freshness retaining agents, etc., utilizing its absorption 
capacities, water-holding capacity and gelling ability. Although conventional water-absorbent resins are excellent in the 
abilities of absorbing and holding liquids such as urine, blood, body fluids and the like, they do not have an antibacterial 
function and have little deodorant effect. 

20 [0003] Thus, when a conventional water-absorbent resin is caused to absorb a liquid such as urine, blood, body flu- 
ids or the like, there is a problem that organic substances contained in the absorbed liquid are decomposed by fungi, 
microorganisms and the like or by air oxidation, and the decomposed products cause generation of an offensive odor, 
irritation on the skin, rash, and so on. In addition, the liquid-absorbed gel is putrefied easily by fungi and microorganisms 
contained in the absorbed liquid or by bacteria or the like in the air, and may emit an offensive odor by putrefaction. Fur- 

25 thermore, an offensive odor is generated by ammonia formed by decomposition of urea in body fluids by enzymes such 
as urease, etc. Thus, in view of the environmental and sanitary aspects and safety, it has been desired to realize mate- 
rials satisfying both absorption function and deodorant and antibacterial functions. Particularly, the problems of offen- 
sive odors and rash are serious in absorbent articles such as disposable diapers for adults, which are used for 
bedridden elderly people or patients, etc., and it has been desired to solve the problems. 

30 [0004] Traditionally, to improve an antibacterial or deodorant property of water-absorbent resins, the following com- 
positions (i) and (ii), etc. have been proposed: 

(i) water-absorbing agent compositions in which an organic acid salt of a specific amine compound or a quaternary 
ammonium salt is contained or supported in a water-absorbent resin (JP 9(1 997)-248454 A); and 
35 (ii) water-absorbing agent compositions in which a porous inorganic powder that has absorbed an antibacterial 
component is mixed with a water-absorbent resin (JP 10 (1998)-1 20921 A). It also has been proposed to use these 

compositions in absorbent articles. 

[0005] Although these compositions are excellent in an antibacterial action and can prevent generation of an offen- 
40 sive odor resulting from putrefaction, they have little effect to inhibit an offensive odor not resulting from putrefaction (an 
ammonia odor generated by decomposing urea in a body fluid), and are not satisfactory with respect to a deodorant 
property. Thus, when these compositions are used in absorbent articles, satisfactory effects to prevent generating an 
offensive odor and to inhibit putrefaction have not necessarily been obtained. 

45 SUMMARY OF THE INVENTION 

[0006] It is an object of the present invention to provide a water- absorbing agent that is excellent in deodorant and 
antibacterial functions as well as in absorption capacities, which is essential for a water-absorbing agent, and powder 
handling properties (powder flowability, hygroscopic blocking resistance), and a process for producing the same; and 
50 furtherto provide absorbent articles using the water-absorbing agent, particularly that can absorb liquids such as urine, 
blood, body fluids and the like that generate offensive odors by putrefaction and can display deodorant and antibacterial 
effects. The absorbent articles are useful in various applications such as disposable diapers for adults and infants, 
incontinence pads, sanitary napkins, panty liners, mother's milk pads, parturition mats, underpads for medical treat- 
ment, and the like. 

55 [0007] That is, the present invention relates to a water-absorbing agent [1]; processes [2] and [3] for producing the 
water-absorbing agent; and absorbent articles using the water-absorbing agent [1] as follows: 
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[1] Water-absorbing agent 

[0008] A deodorant and antibacterial water-absorbing agent comprising: a water- absorbent resin (A); a compound 
(B) having an antibacterial function with respect to ammonia-producing bacteria; and an agent (C) having a neutraliza- 
5 tion ability or neutralization and adsorption abilities with respect to ammonia, wherein (A) and (B) are mixed and/or 
bonded. 

[2] Process for producing a water-absorbing agent 

10 [0009] A process for producing a deodorant and antibacterial water- absorbing agent, comprising: mixing and 
kneading (B) with a hydrous gel of (A); drying and pulverizing the mixture; and then mixing (C) therewith. 

[3] Process for producing a water-absorbing agent 

15 [001 0] A process for producing a deodorant and antibacterial water-absorbing agent, comprising: mixing a powder 
of (A) and an aqueous solution or aqueous dispersion of (B); and then mixing an aqueous solution, aqueous dispersion 
or fine powder of (C) with the mixture, thereby adhering (C) to the surface of (A). 

[4] Absorbent article 

20 

[0011] An absorbent article having an absorption layer in which a deodorant and antibacterial water-absorbing 
agent obtainable by the process [2] or [3] is held by a support comprising a fibrous material. 

DETAILED DISCLOSURE OF THE INVENTION 

25 

Specific Exampies of Water-absorbent Resin (A) 

[0012] As the water-absorbent resin (A), because (A) is expected to have a certain degree of function of adsorbing 
ammonia, it is preferable to use a water-absorbent resin that is water-insoluble and has a carboxylic acid group as a 
30 constituent unit, and the kind and production process thereof are not particularly limited. 

[001 3] Examples of the water-absorbent resin (A) that may be used suitably in the present invention are as follows: 

crosslinked copolymers of starch -acrylic acid (acrylate), described in JP 53 (1978)-46199 B and JP 53 (1978)- 
46200 B, etc.; 

35 crosslinked or self-crosslinked polyacrylates by reverse phase suspension polymerization, described In J P 54 

(1979)-30710 B and JP 56 (1981)-26909 A, etc.; 

crosslinked polyacrylic acids (or salts thereof) obtained by aqueous solution polymerizations (adiabatic polymeri- 
zation, thin film polymerization, spray polymerization, etc.), described in J P 55 (1980)-133413 A, etc.; 
saponified copolymers of vinyl esters with unsaturated carboxylic acids or derivatives thereof, described in JP 52 

40 (1 977)-1 4689 A and JP 52 (1 977)-27455 A, etc.; 

crosslinked polyacrylic acids (or salts thereof) copolymerized with sulfonic acid (or salts thereof) group-containing 
monomers, described in JP 58 (1983)-2312 A and JP 61 (1986)-36309 A, etc.; 
crosslinked isobutylene-maleic anhydride copolymers; 
hydrolyzed starch-acrylonitrile copolymers; 

45 crosslinked carboxy methyl cellulose derivatives; and 

crosslinked copolymers of acrylic acid (or salts thereof) and acrylamide. 

[0014] Combinations of two or more kinds of the above water-absorbent resins also may be used. 

[001 5] Among these preferred are water-insoluble water- absorbent resins having acrylic acid and salts thereof (acr- 

50 ylate) as main constituent units, since they display relatively large absorption capacities. 

[0016] As the water-insoluble water-absorbent resins having acrylic acid and salts thereof as main constituent 
units, it is preferable that the acrylic acid component is at least 20 to 50 mol % with respect to the total of the acrylic acid 
component and the acrylate component. More preferably, the mole ratio of the acrylic acid component is 25 to 40 mol 
%. Although the salt of the acrylate is usually a sodium salt and/or a potassium salt, it may be an organic salt such as 

55 ammonium salt, amine salt or the like depending on the use. 

[0017] Thus, by leaving acrylic acid units in the water-absorbent resin, an accompanying effect is obtained that the 
carboxyl groups in the acrylic acid component adsorb ammonia or the like, which is a kind of odor component. By mak- 
ing the mole ratio of acrylic acid units with respect to the total of the acrylic acid component and the acrylate component 
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in the range of not nnore than 50 %, the obtained deodorant and antibacterial water-absorbing agent has excellent 
absorption capacities, and exhibits a neutral or weakly acidic pH, which is preferable in respect of safety to the skin. On 
the other hand, by making the nriole ratio of the acrylic acid units in the range of at least 20 %, the obtained deodorant 
and antibacterial water-absorbing agent has an excellent effect of adsorbing ammonia or the like, and exhibits a neutral 

5 or weakly acidic pH, which is also preferable with respect to safety to the skin. 

[0018] Furthermore, a surface crosslinked water- absorbent resin in which powder of the above-described water- 
absorbent resin is further crosslinked in the vicinity of the surface also may be used suitably in the present invention. 
Examples of the crosslinking agent used in the surface crosslinking include polyglycidyl compounds having 2 to 10 
epoxy groups in a molecule such as ethylene glycol diglycidyl ether, glycerol diglycidyl ether, polyglycerol polyglycidyl 

10 ether, etc.; polyhydric alcohols having 2 to 20 carbon atoms such as glycerol, ethylene glycol, etc.; alkylene carbonates 
having 2 to 1 0 carbon atoms in an alkylene group; polyamine resins (molecular weight of 200 to 500,000) such as polya- 
mlde-polyamine-epichlorohydrin resin, polyamlne-epichlorohydrin resin, etc. Polyglycidyl compounds and polyamine 
resins are preferable in that a crosslinking reaction can be carried out at a relatively low temperature. These crosslinking 
agents may be used either alone or in combinations of two or more kinds. 

15 [0019] In the absorption capacities of the obtained water-absorbent resin (A) with respect to physiological saline 
solution (0.9 mass % sodium chloride aqueous solution), the absorbency under pressure-free state is usually at least 
30 g/g, preferably 35 to 80 g/g, more preferably 40 to 75 g/g. The absorption capacities are measured according to the 
procedures described below. 

[0020] The shape of the water-absorbent resin (A) is not particularly limited as long as it is powdery. For examples, 
20 the shape may be any of particle, granule, pellet, flake, lump, sphere, fine particle, and the like. The particle size or par- 
ticle size distribution also is not particularly limited, however, the particle size of at least 90 mass % is usually not more 
than 1 mm, preferably 0.1 to 0.9 mm. 

Specific Examples of Compounds (B) Having Antibacterial Function with Respect to Ammonia -producing Bacteria 

25 

[0021] The compound (B) of the present invention having an antibacterial function with respect to ammonia-produc- 
ing bacteria is not particularly limited, as long as it has an antibacterial function with respect to ammonia-producing bac- 
teria. Examples of (B) include a quaternary ammonium salt compound (B1) having at least one Cgto C30 alkyi group, 
a polymethylene biguanidine compound (B2), a chlorohexidine compound (B3), and the like. The quaternary ammo- 

30 nium salt compound (B1 ) having at least one to C30 alkyI group is preferable. 

[0022] Examples of the alkyI group in (B1) include hexyl, octyl, decyl, lauryl, myristyl, cetyl, oleyl, stearyl, and behe- 
nyl groups. When the alkyI group has 6 to 30 carbon atoms, an excellent antibacterial property is displayed. Although 
residues other than CqXo C30 alkyI groups in the quaternary ammonium compounds are not particularly limited, exam- 
ples thereof include C-| to C5 alkyI groups, hydroxyalkyi groups such as 2-hydroxyethyl group, araliphatic groups such 

35 as benzyl group, aromatic groups such as phenyl group, and the like. Although the number of quaternary ammonium 
groups in a molecule is not particularly limited, it is preferable that (81) has one quaternary ammonium group in a mol- 
ecule. 

[0023] Specific examples of (B1) are compounds having the quaternary ammonium groups listed below as cation 
components and having the organic or inorganic acid anions listed below as anion components. Preferred are quater- 
40 nary ammonium salt compounds having organic acid anions as anion components. 

(1) Quaternary ammonium groups as a cation component in the quaternary ammonium salt compound (B1): 

[0024] Examples of the quaternary ammonium groups include hexyltrimethylammonium, octyltrimethylammonium, 
45 decyltrimethylammonium, lauryltrimethylammonium, cetyltrimethylammonium, stearyltrimethylammonium, octyld- 

imethylethylammonium, decyldimethylethylammonium, lauryldimethylethylammonium, dihexyidimethylammonium, 
dioctyldimethylammonium, didecyldimethylammonium, didodecyldimethylammonium, dilauryldimethylammonium, and 
the like. 

[0025] Among these, preferred are quaternary ammonium groups having at least one Cq to C20 alkyI group, more 
50 preferably quaternary ammonium groups having at least one C3 to C-12 alkyI group, particularly preferably quaternary 
ammonium groups having two Cg to alkyI groups in a molecule (dioctyldimethylammonium, didecyldimethylammo- 
nium, etc.). 

(2) Organic acids as an anion component in the quaternary ammonium salt compound (B1): 

55 

[0026] Examples of the organic acids include carboxylic acids, sulfonic acids, organic phosphoric acids, and the 
like. 
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(i) Carboxylic acids: 

saturated monocarboxylic acids having 1 to 30 carbon atoms (acetic acid, propionic acid, capric acid, lauric 
acid, myristic acid, stearic acid, belienic acid, etc.), unsaturated monocarboxylic acids (acrylic acid, meth- 
5 acrylic acid, oleic acid, etc.), aliphatic oxycarboxylic acids (glycolic acid, lactic acid, gluconic acid, etc.), 

aliphatic polycarboxylic acids (oxalic acid, succinic acid, adipic acid, azelaic acid, sebacic acid, maleic acid, 
fumaric acid, itaconic acid, etc.), and aromatic carboxylic acids (phthalic acid, trimellitic acid, pyromellitic acid, 
etc.), and the like. 

10 (ii) Sulfonic acids: 

aliphatic sulfonic acids having 1 to 30 carbon atoms (methanesulfonic acid, ethanesulfonic acid, laurylsulfonic 
acid, etc.), aromatic sulfonic acids (p -toluenesulfonic acid, naphthalenesulfonic acid, etc.), and the like. 

15 (iii) Organic phosphoric acids: 

aliphatic alky! phosphoric mono- or diesters having 1 to 30 carbon atoms, aliphatic alkyi phosphinic acids hav- 
ing 1 to 30 carbon atoms, aliphatic alkyI phosphonic acids having 1 to 30 carbon atoms, and the like. 

20 (3) Inorganic acids as an anion component in the quaternary ammonium salt compound (B1): 

[0027] Examples of the inorganic acids include hydrofluoric acid, hydrochloric acid, bromic acid, iodic acid, sulfuric 

acid, nitric acid, phosphoric acid, carbonic acid, boric acid, and the like. 

[0028] Organic acids are preferable. Among the organic acids, preferred are carboxylic acids, more preferably 
25 monocarboxylic acids, aliphatic oxycarboxylic acids, aliphatic polycarboxylic acids, particularly preferably gluconic acid 
and adipic acid. Among the inorganic acids, preferred are hydrochloric acid, sulfuric acid, phosphoric acid, carbonic 
acid, and boric acid. 

[0029] When the anion component of a quaternary ammonium group-containing compound is an inorganic acid 
anion, by using the inorganic salt of an acid selected from strong acids and carbonic acid described below in combina- 

30 tion with powder of the water-absorbing agent, both deodorant and antibacterial properties are displayed excellently, 
even though the anion component of the quaternary ammonium salt compound is an inorganic acid. 
[0030] Examples of the polymethylene biguanidine compound (B2) include polyhexamethylene guanidine salt com- 
pounds, polyoctamethylene guanidine salt compounds, and the like, and the pairing anion thereof may be either of an 
organic acid or inorganic acid. As the organic acid or inorganic acid, those listed in (2) and (3) for (B1) may be used. 

35 [0031] Examples of the chlorohexidine compound (83) include chlorohexidine and organic acid salts (chlorohexi- 
dine gluconate, etc.) and inorganic acid salts (chlorohexidine hydrochloride, etc.) thereof, and the like. 

Specific Examples of Forms in Which a Water-absorbent Resin and a Compound Having an Antibacterial Function with 
Respect to Ammonia-producing Bacteria are Bonded. 

40 

[0032] Although (A) and (B) usually exist in a mixed form, the water-absorbing agent of the present invention dis- 
plays the same effect in a bonded form. When the water-absorbent resin (A) and (B1) exist in a bonded form, it is pref- 
erable that (B) is the quaternary ammonium salt compound (B1 ) having at least one Cg to C30 alkyI group. In this case, 
(B1) exists in (A) in the form of a quaternary ammonium salt, and may be a group shown by the following general for- 
45 mula(1): 



50 



55 



R2 

I ^ 

■X- • [R,-N-R3]^ 

I 



(1) 



where X" is an anion radical covalently bonded to a polymer chain of (A), and the quaternary ammonium groups 
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in residues (including R-| to R4) correspond to the above-described quaternary annnnoniunn groups of (1) in (B1). 
[0033] That Is, it has such a structure that at least one acid radical covalently bonded to a polymer chain of (A) 

becomes an anion radical X'with respect to a quaternary annnnoniunn cation to fornn a salt. 

[0034] The X is not particularly limited, and may be any anion radical covalently bonded to a polymer chain. For 
5 example, X" may be any of carboxyl anion radical -COO", sulfonic acid anion radical -SO3", sulfuric acid anion radical, 
phosphoric acid anion radical, and the like, preferably carboxyl anion radical or sulfonic acid anion radical, particularly 
preferably carboxyl anion radical. 

[0035] The content of quaternary nitrogen atoms in (A) is usually in the range of 2 x 10'^ to 0.8 mass %, preferably 
1 X 1 0'^ to 0.4 mass %, particularly preferably 2x10'^ to 0.1 mass % with respect to the mass of (A), and at least a part 
10 of the acid radicals exist In the form of a quaternary ammonium salt. The remaining acid radicals in (A) that are not in 
the form of a quaternary ammonium salt are usually non-neutralized acid radicals, and acid radicals neutralized to form 
alkali metal salts, ammonium salts or amine salts. 

[0036] The form in which (A) and (B1) are bonded usually is obtained by the reaction between acid radicals in (A) 
and quaternary ammonium carbonate in (B1). In this reaction, a carbonate anion in (81) and at least one of acid radi- 

15 cals in (A) carry out anion exchange. That is, because an anion in (A) reacts to form an anion component with respect 
to a quaternary ammonium cation in (81), and the carbonate anion reacts to form carbonate gas and is released, there 
Is the advantage that no by-products remain, and a quaternary ammonium salt group-containing water-absorbent resin 
of high purity can be obtained. It does not mean that the above reaction necessarily occurs by 100 %, but a certain 
degree of unreacted (81 ) may remain in (A). That is, the state as a quaternary ammonium cation forming a salt and the 

20 state of a quaternary ammonium carbonate may coexist. 

[0037] Examples of a quaternary ammonium carbonate (b) that can be used to be bonded with (A) include com- 
pounds shown by a general formula (2) or (3) below: 



25 



R, 



[R,-N*-R3]2 • CO32 



(2) 



35 



R, 



40 



[R.-N^-RJs • R5CO3 



(3) 



R4 



45 

where to R4 are selected from the same organic groups as described above for the quaternary ammonium 
groups of (81), and R5 is a lower alkyi group having 1 to 6 carbon atoms. 

[0038] When (81) is a compound of the general formula (2), although It forms lower alcohols as well as carbonate 
gas by the reaction with (A), because these are dissolved in water or vaporized, a resin (A-i- 81) of high purity also can 

50 be obtained without leaving by-products. 

[0039] The compounds shown by the general formula (2) or (3) can be synthesized, for example, by the reaction 
between a tertiary amine (b1-1) having at least one Cq to C30 alkyI group and a carbonic diester (b1-2). 
[0040] Examples of (b1-1) include octyldimethylamine, decyldimethylamine, lauryldimethylarnine, myristyldimethyl- 
amine, cetyldlmethylamlne, stearyldimethylamine, dihexylmethylamlne, dioctylmethylamlne, didecylmethylamine, dido- 

55 decylmethylamine, 2-beptadecenyl-hydroxyethylimidazollne, and the like. Tertiary amines having two Cq to C20 aliphatic 
alkyI groups are preferable, more preferably dioctylmethylamlne and didecylmethylamine. 

[0041] Examples of (b1-2) include dimethyl carbonate, diethyl carbonate, ethyl methyl carbonate, dipropyl carbon- 
ate, and the like. Dimethyl carbonate having a small number of carbon atoms In an alkyI group Is preferable because of 
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its excellent reactivity. 

[0042] When producing the quaternary ammonium carbonate, the mole ratio between the tertiary amine (b1 -1 ) and 

the carbonic diester (b1-2) is usually 1 : (0.3 to 4.0), preferably 1 : (0.5 to 2.5). The reaction temperature is usually 30 
to 150 °C, preferably 50 to 120 °C. Solvents such as methanol and ethanol, or these solvent mixed with water may be 
5 used as needed. 

[0043] When producing (A + B1 ), the ratio of (A) to (B1 ) may be any ratio such that the content of quaternary nitro- 
gen atoms in (A) is in the above-mentioned range, and may vary depending on the intended balance between the 
absorption capacities and the deodorant and antibacterial functions. 

[0044] The ratio of (A) : (B1 ) for the equivalent ratio of acid radicals in (A) to (B1 ) is usually 1 : (3 x 1 0'^ to 0.3), pref- 

10 erably 1 : (1 x 10""^ to 0.1), more preferably 1 : (3 x 1 0""^ to 8 x lO^^). 

[0045] When the equivalent ratio of (B1) is at least 3 x 1 0"^, the obtained water-absorbent resin has excellent deo- 
dorant and antibacterial effects. On the other hand, sufficient deodorant and antibacterial effects are displayed when 
the equivalent ratio of (B) is 0.3. Thus, it is not necessary to increase the ratio to greater than 0.3, since the deodorant 
and antibacterial effects hardly increase. 

15 [0046] More specifically, (A -i- B1) is obtained by reacting the water- absorbent resin (A) having an acid radical with 
a quaternary ammonium carbonate compound (B1) in the presence of water, for example, by the following processes 
(1) to (4). Among these, preferred are the processes (1) and (4). 

(1) Mixing an aqueous solution of a quaternary ammonium carbonate (B1) with powder of the water-absorbent 
20 resin (A), and then reacting the mixture, thereby forming a quaternary ammonium salt in the vicinity of the surface 

of the powder of the water-absorbent resin. 

(2) Mixing and kneading (B1 ) with a hydrous gel polymer obtained in the process of producing (A), then heating the 
mixture and allowing it to react and dry, and pulverizing the mixture. 

(3) Causing (A) to absorb water to form a hydrous gel, then mixing and kneading (B1) with the hydrous gel, heating 
25 the mixture and allowing it to react and dry, and pulverizing the mixture. 

(4) Causing (A) to absorb an aqueous solution of (B1) to form a hydrous gel, kneading the hydrous gel, then heating 
the hydrous gel and allowing it to react and dry, and pulverizing the hydrous gel. 

[0047] The amount of water used in the processes (1 ) to (4) is usually 1 to 500 mass parts, preferably 5 to 450 mass 
30 parts with respect to 100 mass parts of (A). When the amount of water is not less than 1 mass part, the reaction 
between (A) and (81) proceeds sufficiently. On the other hand, when the amount of water is more than 500 mass parts, 
although the reaction between (A) and (B1) is not hindered, it is required to vaporize a large amount of water after the 
reaction, and this is not economical. 

[0048] In the above processes (1) to (4), the industrial apparatus for mixing (A) and (B1) is not particularly limited, 
35 and a conventional apparatus may be used. Examples of the industrial apparatus for mixing powder of (A) and an aque- 
ous solution of (B1) include universal mixer, turbulizer, Nauta blender, ribbon blender, conical blender, V-shaped mixer, 
screw mixer, fluidized bed mixer, spray type mixer, mortar mixer, and the like. Examples of the industrial apparatus for 
mixing and kneading (B1) with a hydrous gel or water-absorbed gel of (A) include kneader, uniaxial/biaxial type extrud- 
ing mixer, universal mixer, gear compounder, meat grinder, Nauta blender, screw mixer, and the like. 
40 [0049] Although the temperature at which the reaction of (A) and (B1) is earned out is not particularly limited, for 
example, the following methods (i) and (ii) may be employed. 

(i) When the water-absorbent resin (A) is a powder when reacted as in the process (1), it is preferable that the tem- 
perature is from 1 to 150 °C, particularly from 10 to 130 °C. 
45 (ii) When the water-absorbent resin (A) is a hydrous gel when reacted, and drying is required as well as reacting 

as in the processes (2) to (4), it is preferable that the temperature is from 40 to 1 50 °C, particularly preferably from 
40 to 130 °G. The reacting and drying also may be carried out under a reduced pressure as needed. 

[0050] When the temperature is not lower than 1 °C, freezing of water does not occur, so that liquid homogeneity is 
50 maintained. When the temperature is not higher than 1 50 °C, (B1) is not decomposed due to heat, so that it is preferable 

with respect to reaction. 

[0051] Furthermore, a crosslinking agent having at least two functional groups that can react with acid radicals in 
(A) also may be used so that a crosslinked structure is introduced simultaneously with the reaction of (A) and (B1). As 
this crosslinking agent, the same crosslinking agents as used when producing the water-absorbent resin described 
55 above may be employed. 

[0052] The water-absorbing agent of the present invention may contain a general water-absorbent resin (A') not 
having a quaternary ammonium group as well as (A + B1). But it is preferable that both are mixed homogeneously so 
that deodorant and antibacterial properties are displayed homogeneously. 
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Specific Examples of the Agent (C) Having a Neutralization Ability or Neutralization and Adsorption Abilities with 
Respect to Ammonia 

[0053] In the present invention, the agent (C) having a neutralization ability or neutralization and adsorption abilities 
5 with respect to ammonia is not particularly limited, as long as it has a function of neutralizing ammonia or functions of 
neutralizing and adsorbing ammonia. For example, an inorganic acid salt (C1), a flavonoid compound (C2), a cyclodex- 
trin (C3), a chelate compound, a metal complex compound, or the like may be used as (C). Among these, preferred is 
an inorganic acid salt (C1). 

[0054] Examples of the inorganic acid salt (C1) include inorganic salts of an acid selected from strong acids and 
10 carbonic acid. Specifically, for example, a salt of an inorganic strong acid (hydrochloric acid, bromic acid, sulfuric acid, 
nitric acid, boric acid, phosphoric acid, etc.) and a weak base (ammonia, aluminum hydrate, etc.) and/or an inorganic 
hydrogencarbonate, etc. may be used. Specific examples thereof are sulfates such as aluminum sulfate, aluminum 
ammonium sulfate, aluminum potassium sulfate and ferric ammonium sulfate; hydrochlorides such as ammonium chlo- 
ride and aluminum polychloride; nitrates such as ammonium nitrate; borates such as sodium tetraborate and sodium 
15 metaborate; phosphates such as aluminum dihydrogen tripolyphophate; hydrogencarbonates such as sodium hydro- 
gencarbonate and ammonium hydrogencarbonate; and hydrates of these compounds. Mixtures of two or more kinds of 
these compounds also may be used. 

[0055] Particularly, alums are mixtures of sulfates of various metals (double salts), and examples thereof include 
aluminum iron alum, potassium aluminum alum (also called potassium alum), ammonia alum, sodium alum, and the 
20 like. 

[0056] Preferred as (C1) are alum compounds, particularly preferably sodium alum (hydrate of aluminum sodium 
sulfate) and potassium alum (hydrate of aluminum potassium sulfate). 

[0057] The pH of 1 mass % aqueous liquid of (C1) is usually 3.0 to 6.5, preferably 3.5 to 6.0, more preferably 4.0 to 
5.5. When the pH of (C) is not less than 3.0, it causes no irritation on the skin when contacting the skin, and this is pref- 
25 arable. Furthermore, when the pH of (C) is not more than 6.5, the deodorant effect Is excellent, and this is preferable. 
The aqueous liquid herein refers to an aqueous solution or an aqueous dispersion. 

[0058] It is not always necessary that the flavonoid compound (C2) is a single compound, and (C2) is not particu- 
larly limited as long as it is an agent containing a flavonoid compound. For example, extracts of Theaceae plants or tea- 
leaf, extract of grapefruit seed, and the like contain a flavonoid compound or flavonoid component, and are used suita- 
30 biy in the present invention. Examples of (C2) on the market are "FRESHSHIRAIMATSU" (manufactured by SHIRAIM- 
ATSU PHARMACEUTICAL CO., LTD.), "SMELL-LULL" (manufactured by KANKYO KAGAKU KAIHATSU Corporation) 
"ZEONCLEAN" (manufactured by ZEON CHEMICAL Corporation), "AMOLDEN" (manufactured by DAIWAKAGAKU 
KOGYO Corporation), and the like. 

[0059] Examples of the cyclodextrin (C3) include a-cyclodextrin, p-cyclodextrin, y-cyclodextrin, derivatives thereof 
35 [those obtained by methylation, ethylation, hydroxyethylation, hydroxypropylation, maltose bonding, cationization 
(quaternization, etc.), anionization, amphoterization, and the like], and mixtures thereof. 

Ratio of (A), (B) and (C) 

40 [0060] Although the ratio of (A), (B) and (C) mixed in the present invention can be varied depending on the intended 

balance of the absorption capacities and the deodorant and antibacterial functions, etc., the ratio of (A) : (B) : (C) is usu- 
ally 100 : (0.01 to 5) : (0.05 to 10), preferably 100 : (0.05 to 3) : (0.1 to 7), more preferably 1 00 : (0.1 to 2) : (0.2 to 5) on 
mass basis. 

[0061] When the ratio of (B) with respect to the mass of (A) is at least 0.01 mass %, the obtained water-absorbing 
45 agent exhibits an excellent antibacterial effect. On the other hand, because a sufficient antibacterial effect is displayed 

at a ratio of 5 mass % of (B) with respect to the mass of (A), it is preferable economically that the ratio is not more than 
5 mass %. Furthermore, when the ratio of (C) with respect to the mass of (A) is at least 0.05 mass %, immediate effec- 
tiveness of the deodorant effect is excellent. On the other hand, when the ratio of (C) with respect to the mass of (A) Is 
not more than 10 mass %, both the deodorant and antibacterial functions and the absorption capacities are excellent, 
50 and thus is preferable. By increasing the ratio of (C), the Immediate effectiveness of the deodorant function can be 
improved. On the other hand, by increasing the ratio of (B), an offensive odor generated by the action of bacteria or 
ammonia-producing bacteria, etc. can be controlled to a low level over a long time, and an antibacterial effect also is 
improved. 

[0062] In the case of a form in which (A) and (B) are bonded, the ratio of (A-i- B) : (C) is usually 100 : (0.05 to 10), 
55 preferably 1 00 : (0.1 to 7), more preferably 100 : (0.2 to 5) on mass basis. 

[0063] When the ratio of (C) with respect to the mass of (A + B) is at least 0.05 mass %, immediate effectiveness 
of the deodorant effect is excellent. On the other hand, when the ratio of (C) with respect to the mass of (A + B) is not 
more than 10 mass %, both the deodorant and antibacterial functions and the absorption capacities are excellent, and 
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thus is preferable. 

Process for Producing Water-absorbing Agent 

[0064] In the present invention, for example, (B) and (C) are applied to (A) by the processes as follows: (i) making 
(B) to be built in (A) and then treating it with (C); (ii) making (B) to be supported by (A) and then treating it with (C); (iii) 
mixing (A), (B) and (C); and (iv) treating (A) with (C) and then making (B) to be supported by (A) treated with (C). 
[0065] In the process (i), (B) is built in (A), for example, by the following processes (1 ) to (3). 

(1) (B) is built in (A) by mixing and kneading (B) with a hydrous gel of (A) obtained by causing (A) to absorb water, 
and drying and pulverizing the mixture. 

(2) (B) is built in (A) by mixing and kneading (B) with a hydrous gel polymer obtained in the process of producing 

(A), and drying and pulverizing the mixture. 

(3) A part of (B) Is built in (A) in the vicinity of the surface of (A) by admixing an aqueous solution or aqueous dis- 
persion of (B) with powder of (A). 

A water-absorbing agent in which (B) is built in (A) also can be obtained by dissolving or dispersing (B) in a 
polymerization liquid obtained in the process of producing (A), thereafter polymerizing it, and drying and pulverizing 
it. However, this process is not preferable because the antibacterial effect of (B) may be deactivated during the 
polymerization. 

In the process (ii), (B) is supported by (A), for example, by the following processes (4) to (6). 

(4) (B) is supported by (A) by mixing powder of (A) with (B) in advance, and then adding a small amount of water 
to the mixture, without drying or with drying as needed. 

(5) (B) is supported by (A) by adding an aqueous liquid of (B) to powder of (A) and mixing them, without drying or 
with drying as needed. 

(6) When (A) is a surface crosslinked water-absorbent resin, (B) is supported by (A) by mixing (B) in a surface 
crosslinking agent solution, or adding a surface crosslinking agent solution to (A) and thereafter admixing (B) with 
(A). 

In the processes (i), (ii) and (iv), (A) having a built-in or supported (B), or (A) alone is treated with (C), for exam- 
ple, by the process as follows: 

(7) Mixing (C) in the form of an aqueous liquid or fine powder. 

[0066] The processes (i)-(2), (i)-(3), (ii)-(5) and (iv) are preferable in that (A), (B) and (C) exist together relatively 
homogeneously, and that (A) can be treated during the process of its production, or drying and pulverizing are not nec- 
essarily required. 

[0067] The industrial apparatus for mixing (A) and (B) in the presence or absence of water in the processes (1) to 
(5), or the industrial apparatus for mixing (C) in the presence or absence of water in the process (7) is not particularly 
limited, and conventional apparatuses may be employed. 

[0068] Examples of the industrial apparatus include a kneader, uniaxial or multiaxial type extruding mixer, universal 
mixer, turbulizer, Nauta blender, ribbon blender, conical blender, V-shaped mixer, screw mixer, and the like. 
[0069] Particularly, because the ionic affinity between (A) having a non-neutralized carboxylic acid group and (B1) 
having a cation radical is high, by treating first (A) and (B1) to adhere both components, and then treating it with (C) 
having an anion radical, a water-absorbing agent can be obtained that has a high mixture homogeneity in which three 
components have excellent adherence and are hard to be separated by vibration, etc. In the thus obtained water- 
absorbing agent, deterioration of powder flowability, which usually is caused by treatment only with an antibacterial 
component, does not occur, and further hygroscopic blocking resistance (hygroscopic blocking is a characteristic that 
particles of a water-absorbent resin block one another at a high humidity and powder handling properties are reduced) 
also is improved. 

[0070] In the water-absorbing agent of the present invention, organic powders (e.g. pulp powder, cellulose deriva- 
tives, natural polysaccharides, etc.), antioxidants, surfactants, coloring agents, perfumes, fine particulate silica, and the 
like may be blended as extenders or additives in an arbitrary step as needed. The amounts thereof are usually not more 
than 5 mass % with respect to the mass of the deodorant and antibacterial water-absorbing agent. 
[0071] The shape and the particle size distribution of the deodorant and antibacterial water-absorbing agent of the 
present invention are not particularly limited. The shape may be any of particle, granule, pellet, flake, lump, sphere, fine 
particle, and the like. The particle size distribution also is not particularly limited, and the particle size of at least 90 mass 
% is usually 0.05 to 1 mm, preferably 0.1 to 0.9 mm. 
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Performances of the Water-absorbing Agent 

[0072] The deodorant and antibacterial water-absorbing agent of the present invention exhibits excellent effects in 
both deodorant and antibacterial properties. For example, with respect to the deodorant property, in an ammonia deo- 
5 dorization test, the ammonia gas concentration after allowing the water-absorbing agent to stand at 37 °C for 10 min- 
utes is preferably not more than 50 %, particularly preferably not more than 30 %, of the initial ammonia gas 
concentration. 

[0073] With respect to the antibacterial property, in an antibacterial property test, the viable cell number measured 
by a mixture plane culturing method after inoculating ammonia-producing bacteria and culturing them at 37°C for 2 
10 hours is not more than one ten-thousandth, preferably one hundred-thousandth, of the initial viable cell number at the 
time of inoculation (blank). 

[0074] Furthermore, In the absorption capacities of the deodorant and antibacterial water-absorbing agent of the 

present invention with respect to an artificial urine, the absorbency under pressure-free state is usually at least 30 g/g, 
preferably 35 to 80 g/g, more preferably 40 to 75 g/g; the absorbency under load (60 g/cm^) is at least 15 g/g, preferably 
15 at least 1 8 g/g, more preferably at least 20 g/g; the absorbency under load (60 g/cm^) of sheared gel calculated by the 
formula below is at least 10 g/g, preferably at least 13 g/g, more preferably at least 15 g/g; and the retention ratio of 
absorbency under load (60 g/cm^) of sheared gel Is 60 to 1 00 %, preferably 70 to 1 00 %, more preferably 80 to 1 00 %. 
The absorption capacities are measured using an artificial urine composition described below In accordance with the 
procedure described below. 

20 

Retention ratio of absorbency under load (60 g/cm ^) of sheared gel 
(%) = [Absorbency under load (60 g/cm ^) after shearing / Absorbency under 

2 

load (60 g/cm ) before shearing] x 1 00 

25 

Water Aborbent Article 

[0075] By using the deodorant and antibacterial water-absorbing agent of the present invention in various types of 
30 absorbent articles, articles can be obtained that satisfy sufficiently both absorption capacities and deodorant and anti- 
bacterial effects. 

[0076] The deodorant and antibacterial water-absorbing agent may be used in absorbent articles by any method, 
as long as a water absorption layer is formed in which the deodorant and antibacterial water-absorbing agent is held by 
an absorbent support comprising a fibrous material (D). Examples of the method are as follows: 

35 

(1) dispersing particles of the deodorant and antibacterial water-absorbing agent between layers in which a fibrous 
material comprising pulp, thermal-adhesive fiber, and the like is arranged in a layer form; 

(2) mixing a fibrous material comprising pulp, thermal-adhesive fiber, and the like with the deodorant and antibac- 
terial water-absorbing agent; and 

40 (3) sandwiching the deodorant and antibacterial water-absorbing agent and as needed a fibrous material between 
two or more water absorbing papers or nonwoven fabrics. 

[0077] As the fibrous material (D), for example, fibrous materials traditionally used in absorbent articles such as 
various types of fluff pulp and cotton-like pulp may be used. Raw materials (conifer, broad-leaved tree, etc.), process of 
45 production (chemical pulp, semlchemlcal pulp, chemlthermomechanlcal pulp (CTMP), etc.), bleaching process, and the 
like are not limited particularly. 

[0078] Furthermore, as the fibrous material (D), synthetic fiber not swellable in water also may be used as needed, 
either alone or in combination with the fluff pulp, cotton-like pulp or the like described above. Examples of the synthetic 
fiber Include polyolefin fibers (e.g. polyethylene-based fiber, polypropylene-based fiber), polyester-based fibers (e.g. 
50 polyethylene terephthalate fiber), polyolef In/polyester conjugated fiber, polyamide-based fiber, polyacrylonltrlle-based 

fiber, and the like. 

[0079] The length and thickness of (D) are not particularly limited, but usually, it is preferable that the length is 1 to 
200 mm and the thickness is 0.1 to 100 denier. 

[0080] The shape of (D) also is not particularly limited as long as it is in a fiber form. Examples of the shape include 
55 web, narrow cylinder, cut split yarn, staple, filament, and the like. 

[0081] The amount of the water-absorbing agent of the present invention added to an absorbent article may vary 
depending on the type, size, and intended absorption capacities of the absorbent article. When the absorbent article is 
a disposable diaper or an Incontinence pad, the amourrtof the water-absorbing agent is usually 3 to 20 g per one article; 
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and when the absorbent article is a sanitary napkin, panty liner, nnother's nnilk pad or the like, the amount is usually 0.2 
to 3 g per one article. When the water-absorbing agent is used in a sheet-like article in which the water- absorbing agent 
is sandwiched between two or more water-absorbing papers or nonwoven fabrics, the suitable annount is usually about 
10 to 80g/nn^. 

5 [0082] The present invention further is described with reference to the following examples and comparative exam- 
ples, which do not limit the present invention. The absorption capacities, deodorant effect and antibacterial effect of a 
deodorant and antibacterial water-absorbing agent alone, and the tests for confirming the effects of an absorbent article 
using a deodorant and antibacterial water-absorbing agent were measured by the procedures described below. In 
these examples and comparative examples, "%" means "mass %", and "parts" means "mass parts". 

10 

[Procedures of Measurements] 
(1) Absorption Capacities 

15 [0083] Absorption capacities were measured using an artificial urine having the composition below. The contents 
of respective components in 100 g of the artificial urine are as follows: 



20 


Urea 


2.0 g 




Sodium chloride 


0.8 g 




Magnesium sulfate hexahydrate 


0.08 g 


25 


Calcium chloride dihydrate 


0.03 g 




Ion exchanged water 


97.09 g 



Absorbency under Pressure-free State: 

30 

[0084] 1 .0 g of a water-absorbing agent was put in a 250-mesh nylon tea bag, and it was immersed in excess of the 
artificial urine for 1 hour to absorb it. Then, the tea bag was pulled out and drained liquid off for 15 minutes, and an 
increase in mass was measured. The increase in mass was determined as the absorbency under pressure-free state. 

35 Absorbency under Load before Shearing: 

[0085] 0.1 0 g of a water- absorbing agent was put in a cylindrical plastic tube (inner diameter 30 mm, height 60 mm) 
having a 250-mesh nylon net stretched at the bottom face, and leveled uniformly on the nylon net. Then, a weight (inner 
diameter 30 mm) was placed on the resin so that it became a load of 60 g/cm^. The plastic tube containing the water- 
40 absorbing agent was immersed in an artificial urine filled in a Petri dish (diameter 1 2 cm) with the nylon net on the lower 
side and allowed to stand. The increase in the weight of the water-absorbing agent by absorbing the artificial urine was 
measured after 60 minutes, and ten times the measured value was determined as the absorbency under load before 
shearing. 

45 Absorbency under Load after Shearing: 

[0086] A water-absorbing agent adjusted for a particle size on 30 to 100-mesh using a JIS standard sieve was 
measured accurately for a weight of 3.0 g. On the other hand, 27.0 g of the artificial urine sampled in a 1 00 ml beaker 
was kept stirred at 600 rpm using a magnetic stirrer. The total amount of the measured water-absorbing agent was put 

50 in the artificial urine stirred in the beaker to form a homogeneous gel. 1 0.0 g of the formed gel was put in a polyethylene 
bag with a zipper (85 mm length, 60 mm width) and heat sealed at the Inlet. Roller pressing was repeated back and 
forth 50 times on the bag with a cylindrical roller of 3.5 kg weight, thereby shearing the gel. 1 .00 g of the sheared gel 
was put in a cylindrical plastic tube having a 250-mesh nylon net stretched at the bottom face (the same tube as used 
in the measurement of the absorbency under load before shearing), and leveled uniformly on the nylon net. Thereafter, 

55 the absorbed amount after 60 minutes was measured in the same manner as in the above measurement of the absorb- 
ency under load, and ten times the measured value was determined as the absorbency after shearing. 
[0087] The retention ratio of absorbency under load of sheared gel was calculated according to the following for- 
mula: 
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Retention ratio of absorbency under load (%) = (Absorbency under 
load after shearing / Absorbency under load before shearing) x 1 00 

5 (2) Ammonia Deodorization Test 

[0088] About 0.3 ml of an ammonia reagent (ammonia concentration 26 %) was sampled with a microsyringe and 
put in a 300 cc flask provided with a glass tube (diameter 5 mm), and the ammonia gas concentration in the flask was 
adjusted to about 1 000 ppm. 1 .00 g of a water-absorbing agent was put in the flask and kept at 37 °C, and the ammonia 
10 gas concentration was measured with an ammonia gas detector ("KITAGAWA type gas detector" No. 3M, manufactured 
by GASTEC Corporation) while sucking it from the tip of the glass tube at each of predetermined times (after 5, 1 0, 30 
and 60 minutes). 

(3) Test of Antibacterial Property of a Deodorant and Antibacterial Water-absorbing Agent 

15 

[0089] 3.45 g of a sensitive broth medium and 1 50 ml of ion exchanged water were put in a 300 cc volume flask and 
dissolved, and then autoclaved. 1 .0 g of a test sample was added to the medium and allowed to swell while stirring, and 
thereafter Escherichia coli was inoculated such that the cell number became 1x10^ cells/ml. 

[0090] This sample was shake-cultured at 37 °C, and sampled after 2 hours and 10 hours. The samples were 
20 diluted gradually with a sterilized physiological salt solution as needed. The cell number is measured by a mixture plane 
culturing method. 1 ml of each sample or dilution was put in a sterilized Petri dish, then 20 ml of an agar medium was 
poured, and dispersed and solidified homogeneously on the dish, and cultured at 37 °C for 2 days. 
[0091] After culturing, the colony was counted, and the count was multiplied by the diluting ratio to determine the 
viable cell number. As a blank, the viable cell number when only Escherichia coli was inoculated without adding a test 
25 sample was 6.1 x 10® cells/ml after 2 hours, and 8.3 x 1 0® cells/ml after 1 0 hours. 

[0092] In the same manner, the antibacterial property also was tested for ammonia-producing bacteria. As a blank, 
the viable cell number when only ammonia-producing bacteria was inoculated without adding a test sample was 8.6 x 
1 0® cells/ml after 2 hours, and 9.7 x 1 0® cells/ml after 1 0 hours. 

30 (4) Powder Flowability Index 

[0093] Powder flowability was evaluated by measuring five items of dispersion degree, angle of repose, angle of 
spatula, homogeneity, and condensation degree, and calculating according to the formula of powder flowability index 
proposed by Dr. Caar. These indicators of the powder flowability were measured using a powder tester (TYPE "PT-1 ", 
35 manufactured by HOSOKAWA MICRON Corporation). 

(5) Hygroscopic Blocking Resistance 

[0094] 5.00 g of a water-absorbing agent was spread uniformly on an aluminum dish to be sampled, and allowed 
40 to stand for 3 hours in a thermo-hygrostatic chamber (30 °C, 80 % RH). After the test, the water-absorbing agent on the 
aluminum dish was sieved using 12-mesh wire gauze, and the amount of the water-absorbing agent remaining on the 
wire gauze was weighed. A hygroscopic blocking ratio of the tested water-absorbing agent was determined according 
to the following formula and used as an indicator of the hygroscopic blocking resistance. The smaller the hygroscopic 
blocking ratio, the better the hygroscopic blocking resistance. 

45 

Hygroscopic blocking ratio (%) = (The amount of the water-absorbing 
agent remaining on the wire gauze / Total amount of the water-absorbing agent after the test) x 100 

50 6) Tests for Confirming the Effects of an Absorbent Article Using a Deodorant and Antibacterial Water-absorbing Agent 

Preparation of Model Absorbent Article: 

[0095] 100 g of a water-absorbing agent and 1 00 g of fluff pulp were mixed by an air-stream type blender, and lay- 
55 ered uniformly so that the basis weight became about 400 g/m^. Then, it was pressed at a pressure of 1 0 kg/cm^ for 30 
seconds. The obtained absorption layer was cut into dimensions of 15 cm width and 35 cm length. A tissue paper hav- 
ing the same area as the absorption layer and a polyethylene film having dimensions of 16 cm width and 36 cm length 
were placed below the absorption layer, and a tissue paper having the same area as the absorption layer and a poly- 
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propylene fiber nonwoven fabric having dinnensions of 1 6 cm width and 36 cnn length were placed above the absorption 
layer. Then, the laminate was heat sealed at its peripheries to prepare a model absorbent article. 

Test of the Effect for Preventing Offensive Odor: 

5 

[0096] A liquid in which 0.1 mg of urease was dissolved in 80 ml of fresh urine was added to the center of an 
absorbent article using a deodorant and antibacterial water-absorbing agent. The absorbent article was put in a 5-liter 
wide-mouthed bottle and sealed, and it was stored in a thermostat chamber set at 37 °C for 10 hours. Then, the lid of 
the bottle was lifted in an odorless chamber and smelled, and the intensity of the odor was evaluated by a six-scale 
10 described below. The evaluation was carried out by ten panelists confirmed to have the odor-evaluation ability by T&T 
olfactometry, and their average value was determined. 

0: No odor 

1 : Odor that can be sensed barely (threshold concentration of sense) 
15 2: Weak odor that can be recognized (threshold concentration of recognition) 
3: Odor that can be sensed easily 
4: Strong odor 
5: Very strong odor 

20 Test of Ammonia Odor: 

[0097] In the above test of the effect for preventing offensive odor, the lid of the wide-mouthed bottle was removed 
1 hour and 1 0 hours after the test sample was allowed to stand in the thermostat chamber set at 37 °G. The concentra- 
tion of ammonia gas generated in the wide-mouthed bottle was measured by an ammonia gas detector ("KITAGAWA 
25 type gas detector" No. 3M, manufactured by GASTEG Corporation). 

(7) Performance Tests of Absorbent Article 

Absorbed Amount: 

30 

[0098] A model absorbent article was immersed in a large excess of the artificial urine for 60 minutes, and then 
placed on a wire gauze. A load of 1 0 kg was applied uniformly on the absorbent article, and liquid was drained off for 
20 minutes. Then, the increase in mass was determined as the absorbed amount. 

35 Rewet Amount: 

[0099] 50 ml of the artificial urine was poured to the center of a model absorbent article. After 10 minutes, ten 
pieces of filter paper of 1 0 cm x 1 0 cm were laminated at the center of the disposable diaper, and a load of 3.5 kg was 
applied uniformly on the filter paper. After 3 minutes, the increase in mass of the filter paper was measured, which value 
40 was determined as the rewet amount. The smaller the rewet amount, the better the surface dryness of the absorbent 
article. 

Example 1 

45 [0100] 76.6 g of sodium acrylate, 23 g of acrylic acid, 0.5 g of N,N'-methylenebisacrylamide, and 295 g of deionized 
water were put in a 1 -liter capacity reaction vessel made of glass, and the temperature of the content was kept at 5 °C 

while it was stirred and mixed. 

[0101] Nitrogen was passed through the content so that the amount of dissolved oxygen was not more than 1 ppm. 
Then, 1 g of 1 % aqueous solution of hydrogen peroxide, 1 .2 g of 0.2 % aqueous solution of ascorbic acid, and 2.4 g of 
50 2 % aqueous solution of 2,2'-azobisamidinopropane dihydrochloride were added to initiate polymerization, which was 
carried out for about 5 hours. Thus, a hydrous gel polymer (I) having about 25 % concentration of a water-absorbent 

resin was obtained. 

[0102] While kneading 100 parts of the hydrous gel polymer (I) by a kneader, 5 parts of 1 % aqueous solution of 
ethylene glycol diglycidyl ether was added, and kneaded uniformly. Thereafter, 0.17 part of 30% aqueous solution of 
55 didecyldimethylammonium gluconate was added and kneaded uniformly. This mixture was dried at 90 °G under 
reduced pressure, and pulverized by a pin mill. Then, the obtained particles were sieved to adjust the particle size so 
that the ratio of particles having a size of 150 to 850 |im was about 95 %. 

[0103] To thus obtained water-absorbing agent, 1 .0 part of fine particulate potassium alum ("TAIAGE K20" manu- 
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factured by DAIMEIKAGAKU KOGYO Corporation; average particle size of 20 |Lim; pH 4.2 for 1 % aqueous solution) 
was added and nnixed by a Nauta blender for 30 minutes, thereby obtaining a deodorant and antibacterial water-absorb- 
ing agent {1}. The results of nneasured perfornnances of this deodorant and antibacterial water-absorbing agent {1} are 
shown in Tables 1 , 2 and 3. 

5 

Example 2 

[0104] While kneading 100 parts of the hydrous gel polymer (I) obtained in Example 1 by a kneader, 5 parts of 1 % 
aqueous solution of ethylene glycol diglycidyl ether was added and mixed uniformly. Thereafter, this mixture was dried 
10 at about 95 °C under reduced pressure, and pulverized by a pin mill. Then, the obtained particles were sieved to adjust 
the particle size so that the ratio of particles having a size of 150 to 850 iiim was about 95 %. 

[0105] Next, to 100 parts of this size-adjusted particle product, 2 parts of 5 % concentration solution of ethylene gly- 
col diglycidyl ether (composition of diluting solution: water/methanol = 30/70 mass % mixed solution) was added, and 
mixed uniformly by a mixer. The obtained product was heated at 130 °C for one hour, and a surface-crosslinked water- 

15 absorbent resin powder was obtained. 

[0106] To this powder, 0.17 part of the same 30 % aqueous solution of didecylthmethylammonium gluconate as 
used in Example 1 was added, and further 1 .0 part of fine particulate potassium alum was added, and mixed uniformly 
for 30 minutes by a Nauta blender. The obtained product was adjusted for the particle size so that the ratio of particles 
having a size of 150 to 850 jiim was about 95 %, thereby obtaining a deodorant and antibacterial water-absorbing agent 

20 {2}. The results of measured performances of this deodorant and antibacterial water-absorbing agent {2} are shown in 
Tables 1 , 2 and 3. 

Example 3 

25 [0107] According to the same procedure as in Example 1 , a hydrous gel polymer (I) having about 25 % concentra- 
tion of a water-absorbent resin was obtained. 

[0108] While kneading 100 parts of the hydrous gel polymer (I) by a kneader, 0.75 part of 30 % met h an o I/water 
mixed solution (metha no I/water ratio = 50/50 mass %) of didecyldimethylammonium carbonate was added, and 
kneaded uniformly. This mixture was dried at 90 °C under reduced pressure, and pulverized by a pin mill. Then, the 
30 obtained particles were sieved to adjust the particle size so that the ratio of particles having a size of 1 50 to 850 ^im was 
about 95 %. 

[0109] To thus obtained water- absorbing agent, 1 .0 part of fine particulate potassium alum ("TAIACE K20" manu- 
factured by DAIMEIKAGAKU KOGYO Corporation; average particle size of 20 |Lim; pH 4.2 of 1 % aqueous solution) was 
added and mixed by a Nauta blender for 30 minutes, thereby obtaining a deodorant and antibacterial water-absorbing 
35 agent {3}. The results of measured performances of this deodorant and antibacterial water-absorbing agent {3} are 
shown in Tables 1 , 2 and 3. 

Example 4 

40 [0110] According to the same procedure as in Example 2 except that the same amount of 30 % aqueous solution 

of cetyltrimethylammonium gluconate was used in place of 30 % aqueous solution of didecyldimethylammonium gluco- 
nate, a deodorant and antibacterial water-absorbing agent {4} was obtained. The results of measured performances of 
this deodorant and antibacterial water-absorbing agent {4} are shown in Tables 1 , 2 and 3. 

45 Example 5 

[0111] According to the same procedure as in Example 2 except that the same amount of 30 % aqueous solution 
of didecyldlmetbylammonium chloride was used in place of 30 % aqueous solution of didecyldimethylammonium glu- 
conate, a deodorant and antibacterial water-absorbing agent {5} was obtained. The results of measured performances 
50 of this deodorant and antibacterial water-absorbing agent {5} are shown in Tables 1 , 2 and 3. 

Examples 6 and 7 

[0112] According to the same procedure as in Example 2 except that the added amount of 30 % aqueous solution 
55 of didecyldimethylammonium gluconate was changed to 0.7 part (Example 6) or 1 .5 parts (Example 7), deodorant and 
antibacterial water-absorbing agents {6} and {7} were obtained. The results of measured performances of these deo- 
dorant and antibacterial water-absorbing agents {6} and {7} are shown in Tables 1 , 2 and 3. 
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Example 8 

[0113] According to the same procedure as in Example 2 except that the same amount of 30 % aqueous solution 
of polyhexamethylene biguanidine gluconate was used in place of 30 % aqueous solution of didecyldimethylammonium 
5 gluconate, a deodorant and antibacterial water- absorbing agent {8} was obtained. The results of measured perform- 
ances of this deodorant and antibacterial water-absorbing agent {8} are shown in Tables 1 , 2 and 3. 

Example 9 

10 [0114] According to the same procedure as in Example 2 except that the same amount of 30 % aqueous dispersion 
of chlorohexidine was used in place of 30 % aqueous solution of didecyldimethylammonium gluconate, a deodorant and 
antibacterial water-absorbing agent {9} was obtained. The results of measured perfomnances of this deodorant and 
antibacterial water-absorbing agent {9} are shown in Tables 1 , 2 and 3. 

15 Example 10 

[0115] According to the same procedure as in Example 2 except that the added amount of fine particulate potas- 
sium alum was changed to 1.2 parts, a deodorant and antibacterial water-absorbing agent {10} was obtained. The 
results of measured performances of this deodorant and antibacterial water-absorbing agent {10} are shown in Tables 
20 1,2 and 3. 

Example 1 1 

[Oil 6] According to the same procedure as in Example 1 0 except that 4.0 parts of 30 % aqueous solution of potas- 
25 slum alum was added in place of 1.2 parts of fine particulate potassium alum, a deodorant and antibacterial water- 
absorbing agent {1 1} was obtained. The results of measured performances of this deodorant and antibacterial water- 
absorbing agent {1 1} are shown in Tables 1 , 2 and 3. 

Example 12 

30 

[0117] According to the same procedure as in Example 1 1 except that the same amount of aluminum sulfate (pH 
3.5 of 1 % aqueous solution) was added in place of 4.0 parts of 30 % aqueous solution of potassium alum, a deodorant 

and antibacterial water-absorbing agent {12} was obtained. The results of measured performances of this deodorant 
and antibacterial water-absorbing agent {12} are shown in Tables 1 , 2 and 3. 

35 

Example 13 

[0118] According to the same procedure as in Example 10 except that the same amount of sodium metaborate was 
used in place of 1 .2 parts of fine particulate potassium alum, a deodorant and antibacterial water-absorbing agent {13} 
40 was obtained. The results of measured performances of this deodorant and antibacterial water-absorbing agent {13} 
are shown in Tables 1 , 2 and 3. 

Example 14 

45 [0119] According to the same procedure as in Example 10 except that the same amount of "FRESHSHIRAIM- 

ATSU" (a flavonoid compound manufactured by SHIRAIMATSU PHARMACEUTICAL CO., LTD.) was used in place of 
1.2 parts of fine particulate potassium alum, a deodorant and antibacterial water-absorbing agent {14} was obtained. 
The results of measured performances of this deodorant and antibacterial water-absorbing agent {14} are shown in 
Tables 1 , 2 and 3. 

50 

Examples 15 to 25 

[0120] Using the deodorant and antibacterial water-absorbing agents obtained in Examples 1 to 3, Examples 5 to 
8 and Examples 11 to 14, model absorbent articles were prepared. 
55 [0121] Absorbent articles using the deodorant and antibacterial water-absorbing agent {1} of Example 1 , the deo- 
dorant and antibacterial water-absorbing agent {2} of Example 2, the deodorant and antibacterial water-absorbing 
agent {3} of Example 3, the deodorant and antibacterial water-absorbing agent {5} of Example 5, the deodorant and 
antibacterial water-absorbing agent {6} of Example 6, the deodorant and antibacterial water-absorbing agent {7} of 
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Example 7, the deodorant and antibacterial water-absorbing agent {8} of Example 8, the deodorant and antibacterial 
water- absorbing agent {11} of Example 1 1 , the deodorant and antibacterial water-absorbing agent {12} of Example 12, 
the deodorant and antibacterial water-absorbing agent {13} of Example 13 and the deodorant and antibacterial water- 
absorbing agent {14} of Example 14 are determined as (a), (b), (c), (d), (e), (f), (g), (h), (i), (j) and (k), respectively. The 
results of measured performances of these absorbent articles are shown in Table 4. 

Comparative Example 1 

[0122] The hydrous gel polymer (I) obtained in Example 1 was dried at 90 °C under reduced pressure, and pulver- 
ized by a pin mill. Then, the obtained particles were adjusted for the particle size so that the ratio of particles having a 
size of 1 50 to 850 ^im was about 95 %, thereby obtaining a comparative water-absorbing agent [1 ]. The results of meas- 
ured performances of this water-absorbing agent [1] are shown in Tables 1 , 2 and 3. 

Comparative Example 2 

[0123] According to the same procedure as in Example 2 except that fine particulate potassium alum was not 
added, a comparative antibacterial water-absorbing agent [2] was obtained. The results of measured performances of 
this water-absorbing agent [2] are shown In Tables 1 , 2 and 3. 

Comparative Example 3 

[0124] According to the same procedure as in Example 2 except that 30 % aqueous solution of dldecyldimethylam- 
monium gluconate was not added, a comparative water-absorbing agent [3] was obtained. The results of measured 
performances of this water-absorbing agent [3] are shown in Tables 1 , 2 and 3. 

Comparative Example 4 

[0125] According to the same procedure as in Example 3 except that fine particulate potassium alum was not used, 
a comparative antibacterial water-absorbing agent [4] was obtained. The results of measured performances of this 
comparative antibacterial water-absorbing agent [4] are shown In Tables 1 , 2 and 3. 

Comparative Example 5 

[0126] According to the same procedure as in Example 8 except that fine particulate potassium alum was not used, 
a comparative antibacterial water-absorbing agent [5] was obtained. The results of measured performances of this 
comparative antibacterial water-absorbing agent [5] are shown In Tables 1 , 2 and 3. 

Comparative Example 6 

[0127] According to the same procedure as in Example 9 except that fine particulate potassium alum was not used, 
a comparative antibacterial water-absorbing agent [6] was obtained. The results of measured performances of this 
comparative antibacterial water-absorbing agent [6] are shown in Tables 1, 2 and 3. 

Comparative Example 7 

[0128] According to the same procedure as in Example 1 1 except that 30 % aqueous solution of didecyldimethyl- 
ammonium gluconate was not used, a comparative water-absorbing agent [7] was obtained. The results of measured 
performances of this comparative water-absorbing agent [7] are shown In Tables 1, 2 and 3. 

Comparative Example 8 

[0129] According to the same procedure as in Example 12 except that 30 % aqueous solution of didecyldimethyl- 
ammonlum gluconate was not used, a comparative water-absorbing agent [8] was obtained. The results of measured 
performances of this comparative water-absorbing agent [8] are shown in Tables 1 , 2 and 3. 

Comparative Example 9 

[0130] According to the same procedure as in Example 13 except that 30 % aqueous solution of didecyldlmethyl- 
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ammonium gluconate was not used, a comparative water- absorbing agent [9] was obtained. The results of measured 
performances of this comparative water-absorbing agent [9] are shown in Tables 1, 2 and 3. 

Comparative Example 10 

[0131] According to the same procedure as in Example 14 except that 30 % aqueous solution of d idecy Id im ethyl - 
ammonium gluconate was not used, a comparative water-absorbing agent [10] was obtained. The results of measured 
performances of this comparative water-absorbing agent [10] are shown in Tables 1, 2 and 3. 

Comparative Examples 1 1 to 20 

[0132] In the same manner as described in Examples 15 to 25, using the water-absorbing agent [1] of Comparative 

Example 1 , the antibacterial water-absorbing agent [2] of Comparative Example 2, the water-absorbing agent [3] of 
Comparative Example 3, the antibacterial water-absorbing agents [4], [5] and [6] of Comparative Examples 4 to 6, and 
the water-absorbing agents [7], [8], [9] and [10] of Comparative Examples 7 to 10, comparative model absorbent arti- 
cles (I), (m), (n), (o), (p), (q), (r), (s), (t) and (u) were obtained. The results of measured performances of these compar- 
ative absorbent articles are shown in Table 4. 
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Results of Tests for Absorption Capacities, Powder PlowabHity and 
Hygroscopic Blocking Resistazice 
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Tabl e 2 

Results of Tests for Antibacterial Properties against Escherichia colidmd 
Ammonia-producing Bacteria 
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Tahic 3 

Results of Amxaonia Deodorizatioix Teet 
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Results of Performance Ibsts for Absorbent Article 
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[0133] The deodorant and antibacterial water-absorbing agent of the present invention has the following character- 
istics and effects. 

(1) Compared to water-absorbing agents in which only an antibacterial component is contained or supported, the 
water-absorbing agent of the present invention is excellent in the deodorant property in a relatively short time at the 
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initial period of absorption, and maintains the deodorant property for a long tinne. 

(2) Compared to conventional water-absorbing agents, because the water-absorbing agent of the present invention 

can inhibit decomposition and putrefaction by fungi, microorganism, bacteria, etc. of organic substances contained 
in the absorbed urine, blood, body fluids and the like, generation of offensive odor is small even when wearing an 
5 absorbent article in which urine or the like is absorbed for a long time. 

(3) Because the water-absorbing agent of the present invention can inhibit decomposition and putrefaction of 
water-absorbed gel by fungi, microorganism, bacteria and the like, it can maintain excellent absorption capacities 
over a long time. Thus, when the water-absorbing agent of the present invention is used in absorbent articles such 
as disposable diapers, sanitary napkins and the like, it is excellent in repetitive absorptivity, and maintains excellent 

10 dry feeling over a long time. 

(4) Because generation of alkali substances such as ammonia is inhibited, and there is a deodorant agent on the 
surface of the water-absorbing agent having neutralization and adsorption functions, the pH of the absorbed urine 
or the like does not become alkaline, so that it is safe for the skin. 

(5) Because the water-absorbing agent of the present invention is excellent in powder flowability as well as in hygro- 
15 scopic blocking resistance, it has excellent powder handling properties, and can be used in absorbent articles in 

the same manner as conventional powdery water-absorbent resins. 

(6) By using the deodorant and antibacterial water-absorbing agent of the present invention in absorbent articles 
such as disposable diapers, sanitary napkins and the like, both deodorant and antibacterial functions can be pro- 
vided to the absorbent articles, and also generation of an offensive odor is inhibited, and irritation on the skin and 

20 generation of rash are reduced. In addition, absorption capacities are improved. 

(7) Because growth of fungi, microorganisms, bacteria, etc. is inhibited, the water-absorbing agent of the present 
invention is safe in the operation for exchanging or disposing absorbent articles after use, so that the risk of a sec- 
ondary infection for an operator is low. 

25 INDUSTRIAL APPLICABILITY 

[0134] Because of the above-mentioned effects, the deodorant and antibacterial water-absorbing agent of the 

present invention is particularly useful in various types of absorbent articles, such as disposable diapers for adults and 
infants, incontinence pads, sanitary napkins, panty liners, mother's milk pads, parturition mats, underpads for medical 
30 treatment, and the like. 

[0135] Furthermore, the water-absorbing agent of the present invention Is useful for gelling agents and excretion 
treating agents for various types of body fluids that generate an offensive odor by putrefaction, such as urine of pets, 
waste blood and the like. Also, it is useful when producing sheet-like or tape-like absorbent articles, such as pet sheets, 
drip absorbing materials and the like. In addition, it is also useful in applications utilizing gel of a water-absorbent resin 
35 that has absorbed water (e.g. cold insulators, artificial snow, water beds, etc.), and applications accompanied by gen- 
eration of an offensive odor by putrefaction, such as sludge solidifying agents, dew-condensation preventing wall mate- 
rials, and the like. 

Claims 

40 

1 . A deodorant and antibacterial water-absorbing agent comprising: 

(A) a water-absort)ent resin; 

(B) a compound having an antibacterial function with respect to ammonia-producing bacteria; and 

45 (C) an agent having a neutralization ability or neutralization and adsorption abilities with respect to ammonia; 

wherein (A) and (B) are mixed and/or bonded. 

2. The water-absorbing agent according to claim 1 , wherein (A) is a water-absorbent resin that is water-insoluble and 
has acrylic acid and salts thereof as main constituent units, and the acrylic acid units are from 20 to 50 mol % with 

50 respect to a total of the acrylic acid units and the acrylic acid salt units. 

3. The water-absorbing agent according to claim 1 , wherein (B) is at least one selected from the group consisting of 
a quaternary ammonium salt compound (B1) having at least one Ceto C30 alkyi group, a polymethylene biguani- 
dine compound (B2), and a chlorohexidine compound (B3). 

55 

4. The water-absorbing agent according to claim 3, wherein (B1) has a quaternary ammonium group having at least 
one Cq to C20 alkyI group as a cation component, and has at least one carboxylic acid anion selected from aliphatic 
monocarboxylic acids, aliphatic oxycarboxylic acids, and aliphatic polycarboxylic acids as an anion component. 
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5. The water-absorbing agent according to clainn 1 , wherein the agent (C) having a neutralization ability or neutraliza- 
tion and adsorption abilities with respect to amnnonia is at least one selected from the group consisting of an inor- 
ganic acid salt (CI), aflavonoid compound (C2), and cyclodextrin (C3). 

5 6. The water-absorbing agent according to claim 5, wherein (C1) is an inorganic salt of an acid selected from strong 
acids and carbonic acid. 

7. The water-absorbing agent according to claim 5, wherein (CI ) is a salt of an inorganic strong acid and a weak base 
and/or an inorganic hydrogencarbonate, and a pH of 1 mass % aqueous solution of (C1) is from 3.0 to 6.5. 

10 

8. The water-absorbing agent according to claim 1, wherein a ratio of (A) : (B) : (C) is 100 : (0.01 to 5) : (0.05 to 10) 
on mass basis. 

9. The water- absorbing agent according to claim 3, comprising: a water- absorbing agent powder in which (B1 ) is built 
15 in (A) or supported by (A); and an inorganic salt of an acid selected from strong acids and carbonic acid. 

10. The water-absorbing agent according to claim 3, wherein (A) has acid radicals at side chains, at least a part of the 
acid radicals existing in a form of a quaternary ammonium salt bonded to (81), and a content of quaternary nitrogen 

atoms in (A) is from 2x10''* to 0.8 mass %. 

20 

11. The water-absorbing agent according to claim 1, wherein with respect to an artificial urine: an absorbency under 
pressure-free state is at least 40 g/g; an absorbency under load (60 g/cm^) is at least 15 g/g; an absorbency under 
load (60 g/cm^) of sheared gel is at least 1 0 g/g; and a retention ratio of absorbency under load is from 60 to 1 00 %. 

25 12. The water-absorbing agent according to claim 1 , wherein in an ammonia deodorization test, an ammonia gas con- 
centration after allowing the water-absorbing agent to stand at 37 °C for 1 0 minutes is not more than 50 % of an 
initial ammonia gas concentration. 

13. The water-absorbing agent according to claim 1 having an antibacterial effect in which a viable cell number meas- 
30 ured by a mixture plane culturing method after inoculating ammonia-producing bacteria in the water-absorbing 

agent and culturing them for 2 hours is not more than one ten-thousandth of an initial viable cell number at the time 
of inoculation. 

14. A process for producing the deodorant and antibacterial water-absorbing agent according to claim 1, comprising: 
35 mixing and kneading (B) with a hydrous gel of (A); drying and pulverizing the mixture; and then mixing it with (C) in 

a form of an aqueous solution or fine powder. 

15. A process for producing the deodorant and antibacterial water-absorbing agent according to claim 1, comprising: 
mixing a powder of (A) and an aqueous solution of (B); and then mixing the mixture with (C) in a form of an aqueous 

40 solution, aqueous dispersion or fine powder. 

16. An absorbent article which has an absorption layer in which the deodorant and antibacterial water-absorbing agent 
according to any of claims 1 to 1 3 or a deodorant and antibacterial water-absorbing agent obtainable by the proc- 
ess according to claim 14 or 15 is held by a support comprising a fibrous material (D). 

45 



50 



55 
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